The housing market in Indonesia tends to have different characteristics in each region. Facing the credit risk in the housing market, the government has carried out macro-prudential policy concerning mortgage loan for housing and apartment through Loan to Value (LTV) policy. The aimed of this study analyze the effect of LTV policy and regional economic indicator on the house prices in Indonesia, compare the impact of LTV policy and indicator on the types of houses and regions. We used secondary data from eight regions which derived from residential property survey and statistics Indonesia at a monthly frequency. In processing estimated data using Generalized Least Square (GLS) Fixed Effect Model (FEM) to ascertain the effect of LTV policy in each region. The result showed most attributes had a significant effect on housing prices. However, LTV had no significant effect on every type of housing (small, medium, and large). The LTV policy spatial in accordance with housing market condition in each region. 
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House is a basic need of every person as a shelter/ place to live. The selection of a house as a place to live is influenced by many factors. Environmental factor becomes one of the factors that affect individual or household decision to purchase a house (Ioannides & Zabel, 2003) . Besides that, the demand of housing is also affected by income, socio-economic factors, credit facility, and house specifications (Fontenla & Gonzalez, 2009) . O'Sullivan (2012) classified housing into three categories with different features from other products, such as housing is heterogeneous, housing is durable and will be depreciated based on the owner, and need more expense while moving. Housing is type of property between land and buildings. Therefore, the best policy varies depending on market conditions, whether the market is metropolitan areas or within metropolitan areas.
This study focuses on the housing market conditions and regional characteristic on the instruments of monetary policy that have been carried out by Indonesia government. The housing market in Indonesia tends to have different characteristics in several regions. From the price growth based on the housing price index of each type of house (Bank Indonesia, 2016) , after 2011, in aggregate, housing price index for small housing category grows faster compared to the previous year and with other types of housing. However, if we look into 16 regions (Bandung, Bandar Lampung, Banjarmasin, Denpasar, Palembang, Semarang, Yogyakarta, Padang, Medan, Makassar, Manado, Surabaya, Pontianak, Batam, Balikpapan, and JabodetabekBanten) the growth of price index is varying between types of houses and between regions. The rapid growth of the price index of small housing type is observed in the housing markets in Jabodetabek-Banten, while in other regions, the highest growing price index is observed in medium housing type.
Facing the credit risk in the housing market, the government has carried out macroprudential policy concerning mortgage loan for housing and apartment through Loan to Value (LTV) policy. This policy is implemented in 2012 and has been improved in the following years. This policy is implemented in all regions of Indonesia. Meanwhile, the characteristics of the housing market are diverse from region to region. Therefore, spatial or cluster approach is needed in order to make a policy that meets the condition in each region.
In 2016, Bank Indonesia have 3 rd improvement the regulation on LTV ratio. The action is carried out to encourage the banking industry to perform Indonesia (2016) shows that housing purchase through mortgage loan for housing is 77.82 percent. People dependence on banks leads to a high number of financing through mortgage loan for housing and apartment, which reaches 1,407.99 billion rupiahs (in 2016). We have to pay attention that property market, in general, has three main cycles; Boom Market, Recession, and Recovery. Rahal (2016) uses VAR method from quarterly and monthly data of housing market assets from eight OECD countries (Canada, Euro area, Japan, Norway, Sweden, Swiss, English, and the USA). The result of the study provides evidence that unconventional monetary policy shock does not only affect the price of the house but also the supply and housing credit in the eight countries/regionals studied.
In line with the result, Xiao (2013) states that pricing of housing experiences unpredicted changes and is usually caused by the growth in economic structure. Determining monetary policy needs to be done optimally to avoid useless value. If there is a large credit, it will greatly respond to the price of a house. Jacome & Mitra (2015) use a cross country panel setting and time series data for one-by-one country analysis in Brazilian, Hong Kong, Malaysian, Polish, and Romanian housing market. They found LTV might not effective to restrain the growth of house price, but it is effective in reducing loan-growth and improving debt-services performance of borrowers.
In line with Jacome & Mitra, Pirgaip & Hepsen (2018) stated that LTV plays an important role in financial system stability that affect credit growth and property prices. Their analysis in Turkey during January 2005 to December 2016 using Ordinary Least Square (OLS) regression analysis found LTV may not be as effective in restraining price acceleration in the property market as expected, especially in times housing when demand is strong. Muellbauer (2007) analyses multi-countries data, he argues that credit liberalization contributes to the size of one's wealth due to housing price appreciation. In countries with efficient credit market, the increase in housing price has high and positive effect on consumer spending as the value of the increase in collateral.
LTV policy is effective to avoid housing boom, when the ratio of LTV policy is tightened, the number of mortgage loan and housing price growths will slow down, and vice versa (Krznar & Morsink, 2014) . LTV as an indicator of mortgage demand, the variations in the LTV-ratio represent the demand side contribution to mortgage market variability (Borgersen, 2017) . It serves a function between monetary policy and macro-prudential policy as supplementary or complementary measures for ensuring financial stability (IMF, 2013). Ioannides & Zabel (2003) show that contractionary monetary policy shock has direct influence on the number of new houses which is followed by a significant decrease in housing construction. Besides that, contractionary monetary policy significantly increases material costs and house prices in a short time.
It was worth to emphasizes, that some researcher argued that LTV policy has been ineffective as macroprudential tool in housing markets. On other hand, LTV has impact only in short-term cases (Allen & Carletti, 2013) .
The financial crisis in US during 2008, showed that housing market is important for economic stabilization and policymakers should be careful in control housing market's policy. This study also aims to monetary transmission policy especially Loan-to-
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Value ratio policy on direct and indirect housing market.
The motive for buying a house is not only as a consumer item, but also as an investment (Arrondel, Badenes, & Spradaro, 2010) . The pattern of dualism in the motive for purchasing housing by the community has encouraged the government to regulate the housing market through the monetary channel. Policies that are carried out not only the interest rates applied, but also the required down payment regulated on LTV ratio. In addition, the property characteristics, which is sensitive to credit, one of the reasons for the government to carry out market control through the mechanism of LTV.
The geographical condition of Indonesia that consists of various islands and provinces cause differences in characteristic between one region and the other. Java has the highest concentration of property development compared to other regions. This condition is the rationale for conducting alternative policy scenarios with the aim of maintaining economic stability through monetary policy. Property is a combination of land and building, therefore property has a unique characteristic, such as immoveable.
METHODS
The dataset has information on the physical attributes of the monetary policy transmission, housing price, socioeconomic characteristics, and the financial conditions of the mortgage rate. Besides house price series, the data set for each region also include LTV ratio, GDP, mortgage rate, and population. This research used monthly data during 2012-2016 after LTV policy has been established in March 2012. We obtained information from the central bank in Indonesia called Bank Indonesia, Statistics Indonesia, and Financial Services Authority. Central Bank in Indonesia provides the price index of residential property in several regions in Indonesia.
This data includes 8 regions in Indonesia; Surabaya, Semarang, Bandar Lampung, Palembang, Makassar, Bandung, Balikpapan, and Padang. Most of the metropolitan cities have a complicated local government to take care of, including spatial and territorial planning. Compared to the more specific "standard housing market", there is data limitation in Indonesia in which each region has a unique and different characteristic. Therefore, 8 regions are selected as research object because these cities have complete data needed in the analysis.
The difference in the time range of regional data is the consequence of house price data which is available the form an index and computed differently from one region to the other. Therefore, special explanation on housing price series for each region is needed due to methodology problem.
The empirical analysis was conducted by means of GLS fixed effects cross-region sample in Indonesia. We focus on the independent variable, which is the LTV ratio for each level; small housing, medium housing, and large housing in both cases for every region. We also conducted an estimate based on the factors that affect the housing market from previous literature, such as mortgage rate, gross regional domestic product growth, and population growth. Thus, we use three models in this research: (1) estimation for small housing; (2) estimation for medium housing; and (3) estimation for large housing.
In order to reach the equilibrium of housing prices, the selection of the source of data is conducted under the consideration of the possibility of negative shocks on housing price. The house prices depend on housing market condition. The society consideration as consumer and housing supply from developer, should be counterbalanced with governmental policy, for example the number of downpayments that have to be paid and tiering set by the government through LTV ratio.
In order to find the difference in housing price between the regions, we use residential property index from Bank Indonesia survey. The data are obtained from several sources, we perform data
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interpolation because the data is available on monthly basis. Residential property price index is a data published quarterly, while GDP, in several regions, is published quarterly or annually, and the population is published annually and is an administrative projection number.
After collected the required data, we processed it, including we combine and we choose the model. In the data processing, first we see descriptive statistics of the data. After that, we need to know the correlation between variable. After processed the data in panel regression, we dropped simple OLS regression from the process and employs Generalized Least Square (GLS) Fixed Effect estimations for the three models. The GLS method is an OLS method that is applied to the transformed model that satisûes the classical assumptions (Gujarati & Porter, 2009 ). Based on the data estimation we found there's heteroscedasticity and autocorrelation. Therefore, needs to be inserted directly into the estimate by transforming the variable. This is why, GLS estimation is BLUE, which does not exist in OLS estimate. Greene also argues that the use of OLS with autocorrelation problem will bring out a consistent result; however, this result is inefficient (Greene, 2003) . The use of GLS causes the data to indicate a significant influence between the variables.
RESULTS
The descriptive information has been provide in Table 1 The correlation coefficient used to explain the relationship between the variables. Two variables correlate if in one variable change will be followed by the other variables regularly in the same direction (positive correlation) or opposite (negative correlation). Then, Table 2 the correlation in this data showed.
In conducting panel regression analysis using GLS Fixed Effect with three estimates, consist of each type of housing with the different price of a house in each level. The result of this research is not surprising; all variables are statistically significant for house prices, except Loan to Value ratio indicating persistence housing prices. The result of panel data regression shows that economic growth reflected in GRDP rate, mortgage rate, and population growth are significantly affecting housing price in all studied areas (eight regions). However, the LTV ratio does not have a significant effect on all types of housing; small housing, medium housing, and large housing. Table 3 shows the result of panel data regression using GLS FEM. Mortgage rate and Gross Regional Domestic Product (GRDP) as the variables used in this study show similar results on each housing type. The results show that these variables are statistically significant on 5% level with a positive direction. The demographic factors proved significant in every type of housing. However, the number of populations has opposite implication for the increasing housing price. This might be caused by the available data only shows the administrative number of the populations, while house ownership is not limited to the people are native to the area. The "free" characteristic of housing market shows that house a house is not just a place to live and enough to have one house for one family, but a house is also an investment.
In an analysis was conducted on March 2012 to December 2016, the variability of independent variables explains the variability that observed in the dependent variable. There are several data variables that are the same between variables, such as LTV ratio and mortgage rates. The result showed on small housing type, the independent variables explain 94.26 percent of the variability in the dependent variable, while on medium housing type, the 98.33 percent variability is explained, and on large housing type, 97.98 percent of the variability is explained. Every region has been unique, besides that the region that we choose in this study has their various economic indicators that makes a good result to explain. It could be driven from GRDP, mortgage rate, and population has been significant. People's purchasing power can be seen from GRDP, the higher GRDP, the ability of people's purchasing power will increase. Thus, this result can be explained housing price in the housing market for each type, especially in explaining the condition of the housing market in each studied region.
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In general, this estimation shows that the development of housing price in each region take place at the different rate. As the result (see Table 4 ), statistically, the growth of small housing price in Semarang is higher than in Balikpapan, and contrary, large and medium housing has higher price growth in Balikpapan compared to Semarang. In each region, we can see that the characteristic or housing type demanded and developed by the housing market in that specific region will be different from the other region.
DISCUSSION
In the Section 1 we argue that housing price is affected by various factors that can lead to housing bubble. Housing bubble is a part of housing price that can be explained by factors other than macroeconomic factor. The omission of some potentially significant factor of housing prices could lead to a bubble being identified even in a situation where prices could easily be explained by this factor (Hlaváèek, 2011) .
Basically, LTV is a monetary transmission that affects housing price and inflation rate (Walentino & Sellin, 2010) . House price boom usually happen in the countries with high LTV ratio, thus when LTV ratio decrease, housing price will increase slowly (Blanchard et al., 2010) . Moreover, monetary policy is associated with short-term interest rate, long-term interest rate and housing market-price during housing crisis (Spencer & Huston, 2013 ).
This research shows that LTV is more appropriately to be implemented spatially. This is supported by the result of trial and error test for each region that shows if the implementation of LTV has various impacts in different region. This in line with Vandenbussche, Vogel, & Detragiache (2012) , who find that LTV does not have a significant effect on housing price, whereas it is expected that there is a high influence occurs in several region with different response. Moreover, the estimation shows that LTV has not significant effect. This is caused by several factors such as it is easier to purchase house using credit facility. By using credit facility people can pay lower down payment in accordance with the applicable regulation on down payment. This condition is not only useful for the customer but also profitable for the developers. It will be easier for developer to sell the property they offer, as it will accelerate the sale of housing unit. Furthermore, the data used in the residential research is based on primary market data, while the price is determined by developer. As the developer act as the price maker and society act as buyer, thus the price tends to be fixed. Meanwhile, the housing type will be relatively similar. Liow, Ibrahim, & Huang, (2005) states that interest rate affect capital flow, capital supply and demand, as well as investor, thus it requires the return on investment to encourage interest or influence the real estate price through several methods.
In other hand, LTV policy has been ineffective as macro prudential tool in housing markets because the characteristic of property is unique. Might be this is the factor that affect Loan to Value as the policy doesn't significant in housing market. As well as before the implementation LTV policy in Turkey has better property prices than after the policy implemented (Pirgaip & Hensen, 2018) .
Those factors are the main cause of the nonsignificant effect, even more negative significant effect. It will be different when the analysis is based on the secondary market, because the factors that affect price will be greater. This will lead to another question whether LTV will affect individual who live in a specific area. Therefore, LTV that initially set as national policy will have impact in each region. Based on sample from the 8 (eight) cities, the result proves that each region has different characteristics.
Housing market derived by demand and supply side. The society consideration as consumer and housing supply from developer, should be coun-
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| 755 | terbalanced with governmental policy, for example the number of down-payments that have to be paid and tiering set by the government through LTV ratio. Taylor (2007) argues that nominal interest rate gives weak respond toward inflation price and housing price from [2002] [2003] [2004] [2005] , and contributes to the housing 'booming' failure cycle.
Various regions in Indonesia have the same interest rate in common. The regulation of credit interest rate is determined by Bank Indonesia while the other banks will adjust their rate according to the basic rate and their bank's inherent risk. Interest rate, basically can affect the property price rate, which in line with to Tem & Yelmas (2018) who states that interest rate is the main affects residential market. Monetary policy by increasing or decreasing interest rate will lower or increase the market price of property (Mishkin, 2007) . Thus, most of the housing purchase is conducted through credit facility. By taking this consideration into account, the determination of housing credit interest rate is an important aspect for the property purchase decision making. Today, the motives that underlying housing purchase are the consumption and investment. The rising in housing price and low interest rate will increase the housing credit capacity and enable the community to purchase a house according to their income (Walterskirchen, 2006) .
In the developing countries, generally the change in interest rate can explain a country capability in successfully develop their housing market. This shows that, in general, when there is a decrease in interest rate the mortgage fee will increase, thus reducing property price. Community's preference will lead to a few housing purchases due to low mortgage payment provided by lender or developer.
Moreover, housing price changes can be caused due to change in economics structure (Xiao, 2013) . This supports the argument that LTV policy is not the only main factors that affect housing market. This in line with Negro & Otrok (2007) , who states that monetary policy, has a small impact on house price boom, when comparing the housing market among regions.
As the result (see Table 4 ) suggests that, based on the coefficient value, the rank from the smallest to the highest growth for the rate of property price index in small housing (influenced by the variation of research variable) is Semarang, Surabaya, Bandung, Balikpapan, Palembang, Makassar, Bandar Lampung, and Padang. This result is different for big housing type; the smallest price growth is Balikpapan, Surabaya, Bandung, Palembang, Makassar, Padang, Bandar Lampung, and Semarang. The result for big housing type is similar with the result for middle housing type: Balikpapan, Surabaya, Bandung, Makassar, Palembang, Padang, Bandar Lampung, and Semarang. Figure 2 illustrates the total GRDP and total population for each region. The comparison of each region is clearly depicted in the figure; which region has the highest GRDP and population growth. Based on the illustration the highest GRDP is Surabaya, while the smallest is Padang. The amount of GRDP can be an indicator for the prosperity of a region. Surabaya as the capital city of East Java Province and the second largest metropolitan city in Indonesia has a high density. Furthermore, according to its geographical condition, this city is categorized as a relatively secure area from earthquake or other natural disasters. This city becomes a center for various activities such as economics, finance, and business in East Java and its surrounding. As one of trade center, Surabaya not only serves as a trade center for East Java region, but also facilitates other area in Central Java, Borneo, and East Indonesia region. Surabaya and its surrounding area is the region with fastest economic development in East Java and one of the most advanced in Indonesia. Moreover, Surabaya also one of the most important city that support Indonesia's economy. Most of its citizens work in service, industrial, and trading sector. However, as the result suggest, the housing price Jurnal Keuangan dan Perbankan | BANKING Volume 22, Issue 4, October 2018: 747-759 | 756 | growth in Surabaya is relatively small compared to other cities. This indicates that the land in Surabaya is shrinking, which reduce the apartments supply (offer) and demand. This research focused on landed housing and not apartment housing.
Semarang, almost similar with Surabaya, as the capital city of Central Java Province becomes one of the most populated cities in the province. The high population growth in this city creates a severe traffic jam. The growth center in Semarang has developed as community's activity center and population agglomeration has formed a new town. Public and social facility in this city is provided to support community daily activities and is supported by satellite city such as Semarang regency and Salatiga city. The small housing price growth in Semarang is the lowest compared to other cities in our observation. This is in contrast with the growth for medium and big housing price growth in this city that shows the highest growth than other cities. We assume that this condition occurs due to the high number of industries and companies located within this city, which make the housing developers or middle-upper community can afford to buy the lands in Semarang that getting more expensive.
The workers buy housing at high price but closer to their workplace.
Geographically, Bandar Lampung is the gateway to the Sumatra Island; this city located approximately 165 km northwest of DKI Jakarta, and has an important role in land and sea transportation lines for logistic distribution either from or to Java Island. This encourages the housing market price growth has experienced faster growth compared to other cities. Every region has their own characteristics and excellence, such us the condition of economy, environment, community, etc.
Compared to other cities, Balikpapan shows the smallest housing prices growth. Balikpapan is not a capital city (central governor city), unlike other cities in this research. Therefore, the position of a city as the capital of governmental become one of the factors in determining the development of housing market or in this research the velocity of property's price growth.
One of the characteristic housing is immobile, when people want to move or buy a house; they need to prepare a large amount, because it takes costly. It related of consumer substitution in the demand side (O'Sullivan, 2012) . A policy affected on affordability housing, cause of the quantity of new housing will change so if high-quality house increases all of prices levels changed. So that dualism in housing motives will be seen, whether house as a consumption or investment product. Yunus (1994) stated four housing dimension, they are location, housing, life cycle, and income dimension. Income dimension itself related with the amount of a person's income multiplied by the duration of their stay in a city. In line with Yunus, Arrondel, Badenes, & Spradaro (2010) stated besides the allocation people expenditures to buy as a house as consumer product, also as an investment asset. Salins (1993) most commentators attribute the elevated prices to high demand for scarce land. A number of economists, however, point to another explanation. High prices may not be due to intrinsically valuable land but, instead, to housing regulations such as restrictions on density, height, and design; building fees; slow approval processes; restrictions on growth; and preservation laws. One way of measuring whether high prices are due to regulations or high demand for land is to look at how much increased lot size increases the value of a home. If land scarcity drives housing prices, doubling the lot size would increase the difference between construction costs and home value by 100 percent. But Glaeser & Gyourko (2002) found that consumers in most cities value homes on twentythousand-square-foot lots by only ten to twenty thousand dollars more than they do equivalent homes on ten-thousand-square-foot lots.
CONCLUSION AND SUGGESTIONS
Conclusion
In this paper we focused on analyzing the effect of LTV policy and regional economic indicator on the house prices in Indonesia in every type of houses each region. To the best of our knowledge, this is one of the first applications of economic technique to analyze property price in each region, thus this research using regional data. Furthermore, the difficulties associated with the properties of the analytical methods applied and with the relatively short time series used, the results of the analysis should be interpreted with caution.
LTV ratio policy is one of the most common macro prudential tools, especially to control housing market (Claessens, 2014) . Some researcher argued that LTV policy has been different effect depend on the region or economic condition (Ascarya, 2009; Suh, 2012; Vandenbussche, Vogel, & Detragiache, 2012; Allen & Carletti, 2013) . Duffy (2012) states that LTV effectiveness as policy tool is not conclusive, considering that this policy is implemented along with monetary and fiscal policy. Utama (2012) mentions that the implementation of monetary policy transmission can be observed from the influence of changes in interest rates that affect the real GDP and inflation, including the monetary policy transmission to control housing market. In line with Cadil (2009) and Takatz (2012) demographics factor has a positive effect of population growth on property price.
Suggestions
This study shows that LTV policy that government implements since March 2012 to control housing market in Indonesia should be done spatially based on the characteristic of each region. Regional government or policy makers have an authority to control the housing market such as by developing additional tool to effectively regulate LTV policy, due to Indonesia's characteristics as archipelago country and different condition in every region. So, LTV policy should be accordance with the characteristic property, which is unique in every region. We leave the possibility of LTV can be done in spatial policy in future research.
